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SIDE SHEETS FOR A HOPPER & BULK CONTAINER CAR 
BACKGROUND OF THE INVENTION 

Field of the Invention: 

This invention relates in general rail to cars and more particularly to side sheets for a 
hopper & bulk container rail car. 

Summary of the Prior Art: 

Hopper & bulk container cars have long been used to transport granular material, such as, 
for example, plastic pellets, cement, grain, wood chips and the like. A hopper & bulk container 
car is provided with a hopper body formed on its sides by a pair of parallel side walls, which may 
be covered or open. The lading being transported is generally discharged through chutes located 
beneath the car. In the past, the side walls of a hopper car have been constructed wdth a plurality 
of vertical sheets which are vertically welded to each other. In addition, the welded side walls are 
welded at their top to the hopper top chord and at their bottom to the side sill disposed on 
opposite sides of the car body. This unit is then welded to the car structure. The employment of 
multiple side sheets, such as 6 or 8 in number along each side of the car, requires an extensive use 
of welds to satisfactorily attach the side sheets to the car body and to render the structure 
adequately strong to resist loading and stresses normally associated with operation of a rail car. 
The need for such extensive welding of side sheets is time consuming and labor intensive during 
manufacture of the rail car and adds significant weight to the finished rail car. 

In addition, known multiple vertical side sheets produce unsightly imperfections on the 
exterior of the wall which are referred to as "oil canning." In the past, hopper & bulk container 
cars have been provided with a plurality of vertical side sheets because of the difficulty in forming 
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elongated horizontal sheets, particularly extending the length of the body as the wall staicture. 
Long sheets of material, such as length wise side sheets, are preferably formed from rolls of coiled 
metal As the coiled metal is unreeled, however, the sheets inherently possess a camber whereby 
the sheets do not come off the coil with a straight configuration and create deviations unsuitable 
5 for use on a rail car. Moreover, elongated sheets have heretofore not possessed the desirable 

rigidity for use as a side wall structure. Accordingly, it is desirable in the rail industry to provide 
elongated side sheets producing a superior side wall structure having less weight, a better 
appearance and enhanced rigidity. 



It is therefore an objective of the invention to provide improved side sheets 
for a hopper and bvdk container car in which the side sheets on each side of the car 
extend horizontally along the length of the hopper compartment. 

In one aspect of the invention there is provided a side wall for enclosing the 
length of a side of a load carrying vehicle comprising a side wall formed by a flat side 
sheet having a plurality of parallel ribs formed thereon by cold working, said side 
15 sheet having a length generally equal to the length of the load carrying vehicle and 
having upper and lower horizontally straight edges, 

said plurality of ribs extending along the length of the flat sheet for limiting 
surface deviations of said flat side sheet, said plurality of ribs further preventing 
deviation in the straightness of said upper and lower edges. 



SUMMARY OF THE INVENTION 



20 



said ribs having a flat portion being outwardly offset in generally parallel 



relationship to said flat sheet by outwardly extending portions, and 
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said ribs being offset for a distance less than the thickness of said flat sheet. 

Another aspect of the invention provides a side sheet assembly or enclosing 
the side of a rail car comprising side sheet means having a length extending along 
the length of the rail car, said side sheet means having a flat configuration, 

said side sheet means having rib means extending along said length of said 
side sheet means, 

said side sheet means including an integral flat sheet extending along side 
sheets means, said flat sheet forming an outer generally flat surface and having 
upper and lower straight edges, 

said rib means includes a plurality of parallel shallow rib formed on said flat 
sheet of said side sheet means at a plurality of rows, said plurality of parallel ribs 
preventing deviations of said flat surface, and 

said plurality of shallow ribs having an outer portion integrally 
intercormected to said flat sheet by lateral portions, said flat portion extending 
lengthwise offset from said side sheet means, and 

said plurality of parallel ribs acting to prevent surface deviations of said flat 
sheet and deviation of the straightness of said upper and lower edges. 

A further aspect of the invention provides a rail car having a load carrying 
compartment comprising 

a car body being carried on opposite truck assemblies and forming a load 
carrying compartment, said car body having a pair of opposed side walls enclosing 
the load carrying compartment, 

2a 
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said opposed side walls each having a plurality of side sheets extending 
substantially the length of said car body, 

said plurality of side sheets of each of said opposed side walls being 
horizontally interconnected, 

said plurality of side sheets of each of said opposed side walls having a 
plurality of shallow longitudinally extending ribs forming generally flat offset faces, 

said plurality of side sheets of each of said opposed side walls includes an 
upper side sheet disposed above a lower side sheet, each of said upper side sheet and 
said lower side sheet having a plurality of ribs, 

said upper side sheet and said lower side sheet being longitudinally 
interconnected to each other along a longitudinal seam, and 

rib means formed on said upper side sheet and said lower side sheet adjacent 
to said seam. 

In a preferred embodiment, the invention herein disclosed utilizes a pair of 
side sheets horizontally arranged along the side of the car and which are welded in 
securement as a unitary wall structure. The side sheets of the invention allow the 
problem of coil camber to be controlled by having a plurality of shallow ribs formed 
in horizontal orientation along their length. The shallow ribs insure a straighter 
side sheet because the edges are controlled so that a straighter structure is obtained. 
The use of such horizontal ribs not only eliminates the problem of coil camber, but 
provides strengthening rigidity to the structure of the side sheets for a stronger 
hopper car body. The use of horizontally arranged side sheets, such as two in 

2b 
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number, greatly eliminates the number of welds which are necessary during 
manufacture of the side walls of the hopper bulk container car. The reduction in 




2c 
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of the rail car with lighter weight side walls. Because the side sheets have stratgbter edges due to 
the presence of the horizontal ribs, the side sheets of the invention are readily attachable to the top 
chord, the side sill, and to each other along a horizontal seam. The side sheets in accordance with 
the invention are preferably formed by a cold forming process to achieve the foregoing improved 
5 results. 

BRIEF DESCRIPTION OF THE DRAWINGS 



Figure 1 is a side elevational view of a hopper bulk container car having the improved 
side sheets of the invention; 

Figure 2 is an end partial elevational view, parts and section, taken along lines 2-2 of 
10 Figure I; 

Figure 3 is an end elevational view, with parts and section, taken along lines 3-3 of Figure 
I and showing a first embodiment of the interconnection between tvvo side sheets; 

Figure 4 is an end elevational view of a second embodiment of the interconnection 
between two side sheets; and 
1 5 Figure 5 is an end elevational view of a third embodiment of the interconnection between 

two side sheets. 

DESCRIPTION OF THE PREFERRED EMBODDMENTS 



Referring now to FIG. 1, there is illustrated a hopper bulk container car generally 
designated by reference numeral 2 and having the improved side sheets assembly 4 of the 

3 



1^^ invention. As is well knoAV, the hopper bulk car 2 includes a hopper body 6 having a pair of 
opposed side walls 8 comprising the side sheets 4 of the invention, which include upper side sheet 
4a arid lower side sheet 4b, and sloped end walls 10 at each end, A plurality of conventional 
discharge openings 12 are provided at the bottom of the car, and the hopper body 6 is carried by a 
pair of truck assemblies 14 mounted at each end of the car 2. Although side sheets 4 of the 
invention are described as forming the side walls of a hopper car 2 as shown in FIG. 1 , it is within 
the scope of the invention to use the side sheets herein disclosed for other rail cars, whether 
articulated or free standing, in which flat side sheets are used and the advantages of the invention 
are desirable. 

As seen in Figures 2 through 5, the side sheets 4 include a plurality of longitudinally 
extending strengthening ribs 20 which are formed in the sheets by a typical cold working process 
as the sheets are drawn out from a coiled material, such as aluminum or steel. The ribs 20 extend 
m parallel relationship to each other. Each of the ribs 20 are formed out of side sheets 4 to 
produce offset sections 22, which include generally flat rib faces 24 and interconnecting lateral 
portions 26 extending along the length of the car. 

Although not intended to be so limited whereby other dimensions can be used as 
conditions dictate, rib face 24 may possess a width, as in Rgure 1, of approximately IVx inches 
whereby the inner surface 28 of the rib 20 is offset from the inner surface 30 of the upper and 
lower side sheet 4 by a distance of 3/32 of an inch and the like. Although the side sheets 4 may 
possess other dimensions, it is found that a sheet having a thickness of .150 ± 0.005 to .250 =t 
0,010 is suitable depending on length, gross weight & number of vertical structure members. In 
use, each of the horizontal sheets 4 may have a height of 56 inches or other dimension reflecting 
the actual height of the rail car on which they are mounted. 



The upper side sheets 4a are welded at their top edge 32 to upper chord 34 on each side 
of rail car 2. The lower side sheets 4b are welded at the bottom edge 36 to the side sill 38 of rail 
car 2. Referring to FIG. 3, there is illustrated one technique by which upper side 4a is secured to 
lower sheet 4b. The lower edge 40 of upper side sheet 4a is formed with an offset edge portion 
42. The upper edge 44 of lower side 4b is provided with a corresponding offset edge portion 48 
whereby the edge 42a of offset portion 42 abuts and is welded to the upper edge 48a of offset 
edge portion 48 by a conventional welding technique. The offset edge portion sheets 4a and 4b 
create a longitudinally extending reinforcing rib 50 at the horizontal seam whereby the rib 50 has a 
width approximately the same as the width of ribs 20, 

In Figure 4, a second technique for attaching side sheets 4a' and 4b' together is shown. 
The lower edge portion 60 of upper sheet 4a'and the upper edge portion 62 of lower sheet 4a" 
are flat and are not offset as in the embodiment of FIG. 3. The edges 60a and 60b are welded 
together without forming a rib as in FIG. 3, 

In Figure 5, the bottom edge portion 70 of upper side sheet 4a" is offset and overiaps the 
flat edge portion 72 of lower side sheet 4b". The edge portions 70 and 72 are welded together to 
form a rib 74 at the horizontal seam. 

In the cold working process, the side sheets are uncoiled and undergo roll forming 
processes to form the plurality of ribs as shown in FIGS. 2 to 5, 
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CLAIMS: 



1. A side wall for enclosing the length of a side of a load carrying vehicle 
comprising a side wall formed by a flat side sheet having a plurality of parallel 
ribs formed thereon by cold working, said side sheet having a length generally 
equal to the length of the load carrying vehicle and having upper and lower 
horizontally straight edges, 

said plurality of ribs extending along the length of the flat sheet for 
limiting surface deviations of said flat side sheet, said plurality of ribs further 
preventing deviation in the straightness of said upper and lower edges, 

said ribs having a flat portion being outwardly offset in generally parallel 
relationship to said flat sheet by outwardly extending portions, and 

said ribs being offset for a distance less than the thickness of said flat sheet. 

2. The side sheet according to claim 1, wherein said flat sheet is provided 
with a flat edge portion along its length being offset from said side sheet for 
forming at least a portion of one of said plurality of ribs. 

3. A side sheet assembly for enclosing the side of a rail car comprising side 
sheet means having a length extending along the length of the rail car, said side 
sheet means having a flat configuration, 

said side sheet means having rib means extending along said length of 
said side sheet means. 
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said side sheet means including an integral flat sheet extending along said 
side sheet means, said flat sheet forming an outer generally flat surface and 
having upper and lower straight edges, 

said rib means includes a plurality of parallel shallow ribs formed on said 
flat sheet of said side sheet means at a plurality of rows, said plurality of parallel 
ribs preventing deviations of said flat surface, and 

said plurality of shallow ribs having an outer portion integrally 
interconnected to said flat sheet by lateral portions, said flat portion extending 
lengthwise offset from said side sheet means, and 

said plurality of parallel ribs acting to prevent surface deviations of said 
flat sheet and deviation of the straightness of said upper and lower edges. 

4. A side sheet assembly for enclosing the side of a rail car comprising 

side sheet means having a length substantially corresponding to the length of 

the rail car, said side sheet means having a flat configuration, 

said side sheet means having rib means extending along said length of said 

side sheet means, 

said side sheet means including an integral flat sheet extending said length of 
said side sheet means, said flat sheet forming an outer generally flat surface, 

said rib means includes a plurality of parallel ribs formed on said flat sheet of 
said side sheet means at a plurality of rows, said plurality of parallel ribs preventing 
deviation of said flat surface. 
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said plurality of ribs form a generally flat portion extending lengthwise offset 
from said side sheet means, and 

said flat portion is offset from side sheet means by a distance less than the 
thickness of said flat sheet of side sheet means. 

5. The side sheet assembly according to claim 4, wherein said side sheet means 
includes upper and lower side sheets extending along said length of said side sheet 
means, said upper and lower side sheets are affixed to each other at a horizontal 
seam for forming a unitary structure. 

6. The side sheet assembly according to claim 5, wherein said upper and said 
lower sheets include a plurality of parallel ribs along their length, said plurality of 
ribs having a predetermined height, said plurality of parallel ribs being spaced by a 
distance greater than said height. 

7. The side sheet assembly according to claim 5, wherein said upper and said 
lower sheets include a plurality of ribs along their length. 

8. A side sheet assembly for enclosing the side of a rail car comprising 

side sheet means having a length substantially corresponding to the length of 
the rail car said side sheet means having a flat configuration, 

said side sheet means having rib means extending along said length of said 
side sheet means. 
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said rib means includes a plurality of parallel ribs formed on said sheet 
means, 

said plurality of ribs form a generally flat portion extending lengthwise offset 
from said side sheet means, 

said side sheet means includes an upper and lower side sheet extending along 
said length of said side sheet means, said upper and lower side sheets are affixed to 
each other at a horizontal seam for forming a unitary structure, 

said upper and said lower sheets include a plurality of ribs along their length, 

and 

one of said ribs is formed along said horizontal seam at which said upper side 
sheet and said lower side sheet is affixed. 

9. The side sheet assembly according to claim 8, wherein one of said upper and 
lower side sheets include offset edge portion to overlap the edge portion of the other 
of said upper and lower side sheets to form an upper longitudinal rib. 

10. The side sheet assembly according to claim 8, wherein the lower edge of said 
upper side sheet and the upper edge of said lower side sheet each include 
corresponding edge portions at said horizontal seam. 

11. A rail car having a load carrying compartment comprising 
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a car body being carried on opposite truck assemblies and forming a load 
carrying compartment, said car body having a pair of opposed side walls enclosing 
the load carrying compartment, 

said opposed side walls each having a plurality of side sheets extending 
substantially the length of said car body, 

said plurality of side sheets of each of said opposed side walls being 
horizontally interconnected, 

said plurality of side sheets of each of said opposed side walls having a 
plurality of shallow longitudinally extending ribs forming generally flat offset faces, 

said plurality of side sheets of each of said opposed side walls includes an 
upper side sheet disposed above a lower side sheet, each of said upper side sheet and 
said lower side sheet having a plurality of ribs, 

said upper side sheet and said lower side sheet being longitudinally 
interconnected to each other along a longitudinal seam, and 

rib means formed on said upper side sheet and said lower side sheet adjacent 
to said seam. 
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ABSTRACT OF THE DISCLOSURE 
A side sheet assembly for a rail car having a pair of horizontally extending upper and 
lower side sheets form with a plurality of longitudinally extending strengthening ribs. The upper 
and lower side sheets are affixed to each other at a horizontal seam to either form flat connection 
or a rib at the horizontal seam. 



